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1. INTRODUCTION {#apt15779-sec-0006}
===============

In December 2019, reports of a novel coronavirus, since named SARS‐CoV‐2, emerged from Wuhan, central Hubei Province, China.[^1^](#apt15779-bib-0001){ref-type="ref"}, [^2^](#apt15779-bib-0002){ref-type="ref"}, [^3^](#apt15779-bib-0003){ref-type="ref"} The virus causes the disease COVID‐19, which manifests as a severe acute respiratory illness that can be complicated by acute respiratory distress syndrome (ARDS), multiorgan failure and even death.[^3^](#apt15779-bib-0003){ref-type="ref"} Following rapid spread of the virus across the globe, the World Health Organisation (WHO) declared COVID‐19 a pandemic on 11 March 2020.[^2^](#apt15779-bib-0002){ref-type="ref"} There are currently almost 2 million confirmed cases across more than 200 countries with a total death count greater than 100 000 at the time of writing.[^2^](#apt15779-bib-0002){ref-type="ref"} As the pandemic expands, there has been increasing concern regarding the impact of COVID‐19 on patients with IBD.

The primary management of IBD involves treating uncontrolled inflammation with a significant number of patients requiring immune‐based therapies.[^4^](#apt15779-bib-0004){ref-type="ref"} In the last decade, there has been a considerable expansion of the therapeutic armamentarium for patients with IBD to include immunomodulators, TNF antagonists, non‐TNF‐targeted biologics and targeted small molecule therapies.[^5^](#apt15779-bib-0005){ref-type="ref"} However, these therapies, in addition to malnutrition which can complicate IBD, may weaken the immune system and potentially place IBD patients at increased risk of infections and infectious complications.[^6^](#apt15779-bib-0006){ref-type="ref"}

Consequently, there is a concern that IBD patients are at greater risk of developing COVID‐19 and at increased risk of progressing to a more severe clinical course or even death compared to the general population. In addition, if an IBD patient develops COVID‐19, there is a lack of guidance on medication management and concern regarding drug interactions if trial medications are utilised to treat COVID‐19.

Therefore the aim of this review is to summarise the evidence and discuss in detail the data regarding the risks of developing COVID‐19, strategies that can be implemented to reduce these risks and issues surrounding the treatment of COVID‐19, including potential drug interactions and IBD medication management, in the IBD patient cohort.

2. CORONAVIRUSES {#apt15779-sec-0007}
================

Coronaviruses (of the family coronaviridae) are a group of related single‐stranded, positive sense, enveloped RNA viruses. They are the largest known RNA viruses, ranging from 26 to32 kilobases in size.[^7^](#apt15779-bib-0007){ref-type="ref"} They are named after their appearance under electron microscopy, showing crown or halo (solar corona)‐like spikes (virions) on their surface. [^8^](#apt15779-bib-0008){ref-type="ref"} These viruses are capable of causing illness in humans and other mammals as well as birds.

Human coronaviruses (HCoVs) were first discovered in 1960. There are currently seven known human coronaviruses: Human coronavirus 229E (HCoV‐229E), Human coronavirus OC43 (HCoV‐OC43), Human coronavirus HKU1 (HCoV‐HKU1), Human coronavirus NL63 (HCoV‐NL63), Severe Acute Respiratory Syndrome Coronavirus (SARS‐CoV), Middle Eastern Respiratory Syndrome Coronavirus (MERS‐CoV) and Severe Acute Respiratory Syndrome Coronavirus 2 (SARS‐CoV‐2). [^9^](#apt15779-bib-0009){ref-type="ref"} These viruses are all known to cause respiratory symptoms ranging broadly in severity, both between the different viruses and in different hosts infected with the same virus. Most spread easily and result in relatively mild illness in immunocompetent patients, with certain strains being responsible for almost 30% of the common cold.[^10^](#apt15779-bib-0010){ref-type="ref"}

Other coronaviruses (CoVs), including the SARS‐CoV and the MERS‐CoV, have previously emerged as epidemics with significant mortality and socioeconomic impact. Compared to SARS‐CoV‐2, MERS‐CoV causes a much more severe illness, with a case‐fatality rate (CFR) of up to 30%, but appears to have a lower person‐to‐person transmission, limiting its global impact.[^5^](#apt15779-bib-0005){ref-type="ref"} There are still new cases of MERS being reported today.[^11^](#apt15779-bib-0011){ref-type="ref"} Similarly, the SARS‐CoV outbreak in 2002‐2003 had a high CFR (9.6%), but its reduced infectivity compared with SARS‐CoV‐2 lessened its overall impact.[^12^](#apt15779-bib-0012){ref-type="ref"} This outbreak appears to have been contained.[^12^](#apt15779-bib-0012){ref-type="ref"} SARS‐CoV‐2 is the first pandemic coronavirus. Therefore, it poses a threat of uncertain dimensions and represents uncharted territory for the public and global healthcare systems alike.[^2^](#apt15779-bib-0002){ref-type="ref"}, [^3^](#apt15779-bib-0003){ref-type="ref"}

3. SARS‐COV‐2 VIRUS AND COVID‐19 {#apt15779-sec-0008}
================================

SARS‐CoV‐2, the virus previously known as novel 2019‐coronavirus, causes the disease COVID‐19. It was first discovered following the reports of an outbreak of pneumonia in China, with initial infections linked to a single seafood market.[^1^](#apt15779-bib-0001){ref-type="ref"}, [^13^](#apt15779-bib-0013){ref-type="ref"} Genetic studies have shown its genetic sequence is 82% similar to SARS‐CoV, and 89% similar to bat‐SL‐CoVZC45 and bat‐SL‐CoVZXC21, leading to the postulation that bats served as reservoir host for the new coronavirus' progenitor.[^14^](#apt15779-bib-0014){ref-type="ref"} Human transmission is thought to have been facilitated by an animal intermediate host, currently hypothesised to be a pangolin.[^15^](#apt15779-bib-0015){ref-type="ref"}

3.1. Transmission {#apt15779-sec-0009}
-----------------

Human‐to‐human transmission is believed to be predominantly via direct contact, exhaled droplets and fomites from an infected individual.[^16^](#apt15779-bib-0016){ref-type="ref"} SARS‐CoV‐2 can also be detected in saliva, urine and the gastrointestinal tract in both biopsy specimens and stools, although their role in transmission remains unclear.[^17^](#apt15779-bib-0017){ref-type="ref"}, [^18^](#apt15779-bib-0018){ref-type="ref"}, [^19^](#apt15779-bib-0019){ref-type="ref"} Data suggest it is more easily transmitted than seasonal influenza based on a basic reproduction number (R~0~ ‐ the expected number of cases directly generated by one case in the population) of 2‐2.5.[^20^](#apt15779-bib-0020){ref-type="ref"}

Entry of coronaviruses into human target cells requires spike (S) protein binding to a cellular receptor followed by S protein priming by host proteases to facilitate cell entry.[^21^](#apt15779-bib-0021){ref-type="ref"} SARS‐CoV‐2 human‐to‐human transmission is enabled by the interaction of the SARS‐CoV‐2 S‐protein with the human angiotensin‐converting enzyme 2 (ACE2) receptor.[^17^](#apt15779-bib-0017){ref-type="ref"}, [^18^](#apt15779-bib-0018){ref-type="ref"} Transmission occurs when the virus enters the nose, mouth or eyes, and potentially the digestive system and attaches to cells that produce ACE2. ACE2 are found in multiple organs and are highly expressed in lung AT2 cells, enterocytes of the small intestine and colon.[^22^](#apt15779-bib-0022){ref-type="ref"}, [^23^](#apt15779-bib-0023){ref-type="ref"} Once the virus is attached to ACE2 it uses the host serine protease TMPRSS2 for S priming allowing fusion of viral and cellular membranes and viral entry into the cell.[^21^](#apt15779-bib-0021){ref-type="ref"}

Once a person develops initial symptoms of COVID‐19, respiratory viral shedding occurs for a median of 20 days in survivors and is sustained until death in nonsurvivors.[^24^](#apt15779-bib-0024){ref-type="ref"} Of note, prolonged shedding has been demonstrated with other coronaviruses in immunocompromised patients[^25^](#apt15779-bib-0025){ref-type="ref"} and in immunocompromised animals with MERS‐CoV.[^25^](#apt15779-bib-0025){ref-type="ref"}, [^26^](#apt15779-bib-0026){ref-type="ref"} However, the implications of this prolonged shedding are unknown as virus detected by PCR does not necessarily indicate viable virus or infectivity; a study of nine COVID‐19 patients demonstrated that infectious virus was only isolated from samples taken before day 8 of symptom onset despite ongoing high viral loads and shedding after this time point.[^27^](#apt15779-bib-0027){ref-type="ref"} Asymptomatic people are also potential sources of SARS‐CoV‐2 as transmission may occur in the pre‐clinical period (2‐14 days) or from an oligosymptomatic individual.[^27^](#apt15779-bib-0027){ref-type="ref"}, [^28^](#apt15779-bib-0028){ref-type="ref"} Furthermore the virus has been detected in up to 50% of stool specimens and can remain positive for viral RNA following negative respiratory samples in more than 20% of SARS‐CoV‐2 patients.[^19^](#apt15779-bib-0019){ref-type="ref"}, [^22^](#apt15779-bib-0022){ref-type="ref"}, [^29^](#apt15779-bib-0029){ref-type="ref"} These characteristics may have implications regarding isolation and decision‐making for IBD patients who are infected with SARS‐CoV‐2 although there are no evidence‐based guidelines on this currently.

3.2. Symptoms {#apt15779-sec-0010}
-------------

The major clinical manifestations of COVID‐19 are fever (44% on admission and 89% during admission), dry cough (68%), shortness of breath (19%), diarrhoea/vomiting/abdominal pain (20%), generalised myalgia/arthralgia (15%), headache (14%), malaise and bilateral interstitial pneumonia.[^15^](#apt15779-bib-0015){ref-type="ref"}, [^19^](#apt15779-bib-0019){ref-type="ref"}, [^30^](#apt15779-bib-0030){ref-type="ref"} COVID‐19 pneumonia manifests with chest CT imaging abnormalities, even in asymptomatic patients, with rapid evolution from focal unilateral to diffuse bilateral ground‐glass opacities that progress to or co‐exist with consolidations within 1‐3 weeks. [^15^](#apt15779-bib-0015){ref-type="ref"}

While the mechanism of COVID‐19 induced gastrointestinal symptoms remains to be clarified, enteric symptoms may occur due to malabsorption secondary to direct damage of the invaded enterocyte in the setting of a viral infection.[^18^](#apt15779-bib-0018){ref-type="ref"} Furthermore, there is a recent case report of a possible SARS‐CoV‐2 gastrointestinal infection causing acute haemorrhagic colitis and signalling COVID‐19 disease.[^31^](#apt15779-bib-0031){ref-type="ref"} It is not clear if gastrointestinal symptom rates secondary to COVID‐19 differ in patients with IBD but if an IBD patients presents with worsening gastrointestinal symptoms, COVID‐19 infection should be considered as a differential.

3.3. Demographics {#apt15779-sec-0011}
-----------------

The median age of an infected individual is 51 years old and the majority of infected individuals range from 30 to 69 years.[^16^](#apt15779-bib-0016){ref-type="ref"} Fifty‐one percent of reported cases is male. Healthcare workers may be at increased risk of infection secondary to close contact with infected patients and exposure to aerosolised virus from medical equipment and procedures including endoscopy.[^32^](#apt15779-bib-0032){ref-type="ref"} In China healthcare workers made up 3.5% of COVID‐19 patients and Italy have reported that 20% of its responding healthcare work force is being infected.[^17^](#apt15779-bib-0017){ref-type="ref"}, [^33^](#apt15779-bib-0033){ref-type="ref"} Current data suggest that children under the age of 18 years have a low infection rate (2.4%), with a large proportion being identified through contact tracing in adults rather than through symptomatology.[^16^](#apt15779-bib-0016){ref-type="ref"}

3.4. Disease course {#apt15779-sec-0012}
-------------------

The median incubation period for SARS‐CoV‐2 is 4‐5 days, with most patients having symptom onset before 14 days, but there have been cases with longer incubation.[^34^](#apt15779-bib-0034){ref-type="ref"} A mean interval of 9.1‐12.5 days between illness onset and hospitalisation has been documented highlighting the challenge in the identification and isolation of individuals at an early stage of disease.[^35^](#apt15779-bib-0035){ref-type="ref"} In recovered cases, the median time from initial symptoms to discharge from hospital was 22 days and in those that succumbed the average time to death was 18.5 days.[^35^](#apt15779-bib-0035){ref-type="ref"}

Overall CFR of COVID‐19 are estimated to be approximately 1%‐2%, rising to more than 15% in patients aged 80 years and over.[^36^](#apt15779-bib-0036){ref-type="ref"} Current WHO data surmise that most cases of COVID‐19 have mild to moderate disease (80%) with 13.8% experiencing severe disease defined by the following signs and symptoms within 24‐48 hours: shortness of breath; tachypnoea \>30 breaths per minute; hypoxia \<93%; hypoxaemia with PaO~2~/FiO~2~ ratio \< 300 and/or pulmonary infiltrates \>50% of the lung field.[^16^](#apt15779-bib-0016){ref-type="ref"} Critical infections occur in 6.1% and are exemplified by septic shock, respiratory failure and/or multiorgan failure.[^1^](#apt15779-bib-0001){ref-type="ref"}, [^16^](#apt15779-bib-0016){ref-type="ref"} Approximately one quarter of hospitalised patients require intensive care and 4.3% die.[^1^](#apt15779-bib-0001){ref-type="ref"} The primary reason for transfer to ICU is the development of organ dysfunction with ARDS being the main catalyst.[^1^](#apt15779-bib-0001){ref-type="ref"}

3.5. Risk factors {#apt15779-sec-0013}
-----------------

Risk factors for contracting COVID‐19 have not been fully elucidated. Healthcare professionals are at greater risk secondary to increased exposure[^32^](#apt15779-bib-0032){ref-type="ref"} and it is thought that smoking may exacerbate contraction.[^37^](#apt15779-bib-0037){ref-type="ref"} For all patients with COVID‐19, severity and mortality is associated with age (median age 66 years for critically ill vs 51 years in the overall patient population) and underlying cardiovascular disease, hypertension, chronic pulmonary disease, diabetes and cancer.[^16^](#apt15779-bib-0016){ref-type="ref"}, [^17^](#apt15779-bib-0017){ref-type="ref"}, [^38^](#apt15779-bib-0038){ref-type="ref"} Severe COVID‐19 is less common in children with reports suggesting approximately 5% develop severe disease and 0.6% become critical.[^39^](#apt15779-bib-0039){ref-type="ref"} The crude fatality rate is higher in males (4.7%) vs females (2.8%) and smokers.[^16^](#apt15779-bib-0016){ref-type="ref"}, [^17^](#apt15779-bib-0017){ref-type="ref"}, [^35^](#apt15779-bib-0035){ref-type="ref"} Risk factors are summarised in Table [1](#apt15779-tbl-0001){ref-type="table"}.

###### 

hospital pharmacy for solution compounded from COVID‐19 and developing severe complications

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Possible risk factors for COVID‐19 infection[^115^](#apt15779-bib-0115){ref-type="ref"}, [^116^](#apt15779-bib-0116){ref-type="ref"}, [^117^](#apt15779-bib-0117){ref-type="ref"}
  Smoker
  Healthcare worker
  Nursing‐home/community living environment
  Possible risk factors for developing severe/critical COVID‐19[^17^](#apt15779-bib-0017){ref-type="ref"}, [^19^](#apt15779-bib-0019){ref-type="ref"}, [^116^](#apt15779-bib-0116){ref-type="ref"}
  Age \> 50
  Diabetes
  Hypertension
  Malignancy
  COPD
  Smoker
  Lymphopenia
  Neutropenia
  Higher LDH and D‐dimer levels \>1 µg/mL on admission
  Post‐operative setting
  Corticosteroids
  ?Diarrhoea
  Further risk factors for death if admitted to ICU[^17^](#apt15779-bib-0017){ref-type="ref"}, [^116^](#apt15779-bib-0116){ref-type="ref"}
  Tachycardia
  Lymphopenia
  Hypoxia
  Coagulopathy
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Specific risk factors for developing COVID‐19 in IBD patients are yet to be determined. For lower respiratory tract infections with seasonal (non‐COVID‐19) coronavirus, risk factors in other immunocompromised patient groups have included age \>50 years, receipt of corticosteroids, lymphopenia and neutropenia.[^26^](#apt15779-bib-0026){ref-type="ref"}, [^40^](#apt15779-bib-0040){ref-type="ref"} For IBD patients, the greatest risk factor for general immunosuppression and infections remains pharmacological.[^41^](#apt15779-bib-0041){ref-type="ref"}, [^42^](#apt15779-bib-0042){ref-type="ref"} Nutritional status, co‐morbidities, age and disease activity also contribute.[^42^](#apt15779-bib-0042){ref-type="ref"}, [^43^](#apt15779-bib-0043){ref-type="ref"} Of these, malnutrition (OR: 6.26 \[95% CI: 1.20‐32.78\])[^41^](#apt15779-bib-0041){ref-type="ref"}, [^42^](#apt15779-bib-0042){ref-type="ref"} and disease activity (OR: 3.35 \[95%CI: 1.23‐9.23, *P* = 0.02\])[^44^](#apt15779-bib-0044){ref-type="ref"} are significant nonpharmacological risk factors that are modifiable for infection and therefore nutritional support and medical treatment aiming for disease control should be optimised.[^41^](#apt15779-bib-0041){ref-type="ref"}, [^42^](#apt15779-bib-0042){ref-type="ref"} Furthermore, low vitamin D levels are prevalent in IBD patients and may be associated with an increased risk and/or severity of influenza and COVID‐19.[^45^](#apt15779-bib-0045){ref-type="ref"}, [^46^](#apt15779-bib-0046){ref-type="ref"} Vitamin D increases anti‐inflammatory cytokines and lowers viral replication, which in turn may reduce pro‐inflammatory cytokines that propagate lung injury and ARDS.[^45^](#apt15779-bib-0045){ref-type="ref"}, [^46^](#apt15779-bib-0046){ref-type="ref"}, [^47^](#apt15779-bib-0047){ref-type="ref"} Therefore assessment of vitamin D and supplementation when it is low is reasonable.

As gastrointestinal tract permeability may be increased in IBD patients[^18^](#apt15779-bib-0018){ref-type="ref"} with higher expression of ACE2 in inflamed bowel,[^48^](#apt15779-bib-0048){ref-type="ref"} there is also a theoretical increased risk of SARS‐CoV‐2 infection via the gut in IBD patients. Despite this, there is no current evidence of increased infection rates or worse disease severity of COVID‐19 in IBD patients. Indeed, so far, no patient with IBD has been reported to have contracted COVID‐19 from the tertiary IBD centres in Wuhan where the virus originated[^49^](#apt15779-bib-0049){ref-type="ref"} and, despite IBD being a reasonably common condition, very low rates have been described in an international COVID‐IBD registry as of 11 April 2020. At time of writing, 457 (270 Crohn\'s disease \[CD\]; 185 UC/unspecified) cases of COVID‐19 in IBD had been reported with 26% of CD and 36% of ulcerative colitis (UC) patients requiring hospitalisation and 3% of CD and 5% of UC patients requiring ICU. Fifteen deaths have been reported.[^50^](#apt15779-bib-0050){ref-type="ref"} This appears to be a notable under‐representation of COVID‐19 infection in IBD patients compared to the prevalence of IBD and COVID‐19 separately in the community. As yet, it is unclear if this is secondary to low COVID‐19 infection rates or to significant under‐reporting of COVID‐19 infection in IBD patients.

3.6. Diagnosis {#apt15779-sec-0014}
--------------

A diagnosis of COVID‐19 should be considered in patients who display fever, cough, anosmia, nausea, vomiting and diarrhoea. Of note, a subgroup of patients may present with mild disease marked by the presence of diarrhoea initially and these patients often experience delayed diagnosis compared to those that present with respiratory symptoms.[^51^](#apt15779-bib-0051){ref-type="ref"} Biochemical markers of COVID‐19 include lymphopenia, thrombocytopenia and leukopenia as well as elevated C‐reactive protein (CRP), which may also correlate with severe disease. [^17^](#apt15779-bib-0017){ref-type="ref"} Less commonly, there may also be elevations in alanine aminotransferase (ALT), aspartate aminotransferase (AST), creatine kinase (CK) and D‐dimer.[^17^](#apt15779-bib-0017){ref-type="ref"}

Recommendations on whom to test for COVID‐19 will vary depending on the local guidelines, availability of testing kits and regional transmission dynamics. In high‐risk settings where an outbreak has occurred, all patients with clinical features consistent with COVID‐19 should be considered for testing. In non‐outbreak areas, a case of COVID‐19 should be suspected and tested for if a patient has clinical features suggestive of COVID‐19 and fits epidemiologic criteria for example international travel or contact with a confirmed COVID‐19 case. A patient is also considered a suspect case of COVID‐19 regardless of their history if they are admitted to hospital with acute respiratory illness or unexplained fever.

Diagnosis of COVID‐19 is via nucleic acid testing of nasopharyngeal and oropharyngeal swabs.[^52^](#apt15779-bib-0052){ref-type="ref"} Serology testing is currently not widely available. It is important to ensure that routine local protocols for testing in acute pneumonia/pneumonitis are also followed, such as bacterial cultures, urinary antigen testing, acute and convalescent serology and respiratory virus panels. At this stage, faecal sampling is not standard; however, this may be indicated in those with gastrointestinal symptoms. A positive test for COVID‐19 must be immediately notified to the relevant communicable diseases agency.[^52^](#apt15779-bib-0052){ref-type="ref"}

4. MANAGEMENT OF IMMUNOSUPPRESSION WITH COVID‐19 {#apt15779-sec-0015}
================================================

Despite a lack of evidence demonstrating any increased susceptibility to COVID‐19,[^50^](#apt15779-bib-0050){ref-type="ref"} medications used in the management of IBD have been shown to increase the risk of respiratory tract infections and serious infections to varying degrees (Table [2](#apt15779-tbl-0002){ref-type="table"}). However, theoretically, there may also be some beneficial effects seen with certain immunosuppressive medications, given the cause of death in COVID‐19 is a cytokine storm resulting in ARDS.

###### 

IBD medications and infection risk

+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
|                        | Risk of respiratory tract infections                                                                                         | Risk of serious infections                                                                                                                                      |
+========================+==============================================================================================================================+=================================================================================================================================================================+
| Steroids               |                                                                                                                              |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Prednisolone           | URTI for influenza compared to placebo OR 1.22 (95% CI, 1.08‐1.38)[^62^](#apt15779-bib-0062){ref-type="ref"}                 | OR 1.92 (95% CI 0.36‐10.21) compared to placebo[^63^](#apt15779-bib-0063){ref-type="ref"}                                                                       |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        | LRTI compared to placebo OR 3.62 (95% CI 3.30‐3.98)[^62^](#apt15779-bib-0062){ref-type="ref"}                                |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Budesonide             | No increase in adverse events compared with placebo[^118^](#apt15779-bib-0118){ref-type="ref"}                               | RR 0.97 (95% CI 0.76‐1.13) compared to placebo[^118^](#apt15779-bib-0118){ref-type="ref"}                                                                       |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        |                                                                                                                              | OR 0.73 (95% CI 0.36‐1.50) Budesonide MMX compared to placebo[^69^](#apt15779-bib-0069){ref-type="ref"}                                                         |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        |                                                                                                                              | OR 0.94 (95% CI 0.56‐1.59) Budesonide compared to placebo[^69^](#apt15779-bib-0069){ref-type="ref"}                                                             |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Beclomethasone         | No increase in adverse events compared with placebo[^119^](#apt15779-bib-0119){ref-type="ref"}                               | OR 0.30 (95% CI 0.01‐8.29) compared to placebo[^69^](#apt15779-bib-0069){ref-type="ref"}                                                                        |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        |                                                                                                                              | OR 3.32 (95% CI 0.13‐84.9) compared to prednisolone [^69^](#apt15779-bib-0069){ref-type="ref"}                                                                  |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Immunomodulators       |                                                                                                                              |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Thiopurines            | 2.1 per patient‐years[^70^](#apt15779-bib-0070){ref-type="ref"}                                                              | OR 0.143 (95% CI 0.43‐4.76) compared to placebo[^70^](#apt15779-bib-0070){ref-type="ref"}                                                                       |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Methotrexate           | OR 1.02 (95% 0.88‐1.19)[^73^](#apt15779-bib-0073){ref-type="ref"} compared with placebo                                      | OR 0.52 (95% CI 0.04‐6.34) compared to placebo[^73^](#apt15779-bib-0073){ref-type="ref"}                                                                        |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Biologic therapy       |                                                                                                                              |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Anti‐TNF               | URTI Infliximab: 25% vs 9.8% placeboAdalimumab: 16.7% vs 14.5% placebo[^76^](#apt15779-bib-0076){ref-type="ref"}             | OR 1.43 (95% CI: 1.11‐1.84; *P =* 0.006) compared to placebo[^75^](#apt15779-bib-0075){ref-type="ref"}                                                          |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        | LRTI compared to placebo OR 1.28 (95% CI: 1.08‐1.52)[^62^](#apt15779-bib-0062){ref-type="ref"}                               |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Ustekinumab            | URTI 10.7% in ustekinumab 12‐weekly and 12.9% ustekinumab 8‐weekly vs 7.5% placebo[^82^](#apt15779-bib-0082){ref-type="ref"} | 4.21 (95% CI 3.25‐5.36) in ustekinumab group vs 3.97 (95% CI 2.05‐6.97) in placebo per 100 patient‐years of follow‐up[^82^](#apt15779-bib-0082){ref-type="ref"} |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Vedolizumab            | URTI compared to placebo HR 1.23, log‐rank *P =* .173[^120^](#apt15779-bib-0120){ref-type="ref"}                             | 4.3/100 patient‐years (95% CI 3.7‐4.9) vs 3.8/100 patient‐years (95% CI 1.2‐6.4) for placebo [^86^](#apt15779-bib-0086){ref-type="ref"}                         |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        | LRTI compared to placebo HR 0.95, log‐rank *P =* 0.851[^120^](#apt15779-bib-0120){ref-type="ref"}                            |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Small molecule therapy |                                                                                                                              |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Tofacitinib 5 mg       | URTI 4.5% sv 3.3% with placebo in RA patients[^121^](#apt15779-bib-0121){ref-type="ref"}                                     | 2.3 (95% CI: 1.8 to 2.8) /100 patient‐years (in RA)[^123^](#apt15779-bib-0123){ref-type="ref"}                                                                  |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        | Nasopharyngitis 10% vs 2.8% placebo[^122^](#apt15779-bib-0122){ref-type="ref"}                                               |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Tofacitinib 10 mg      | URTI 6% vs 4% with placebo in UC patients[^122^](#apt15779-bib-0122){ref-type="ref"}                                         | 2.7 (95% CI: 2.3 to 3.1)/100 patient‐years (in RA)[^123^](#apt15779-bib-0123){ref-type="ref"}                                                                   |
|                        |                                                                                                                              |                                                                                                                                                                 |
|                        | Nasopharyngitis 14% vs 2.8% placebo[^122^](#apt15779-bib-0122){ref-type="ref"}                                               |                                                                                                                                                                 |
+------------------------+------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------+

Abbreviations: HR, hazard ratio; LRTI, lower respiratory tract infection; OR, odds ratio; RA, rheumatoid arthritis; CI, confidence interval; RR, relative risk; URTI, upper respiratory tract infection.
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Overall, apart from corticosteroids, the risks of IBD therapies, particularly 5‐ASAs and biologics, appear limited, and the importance of careful discussion regarding the risks versus benefits of medications with patients and among medical practitioners cannot be overstated. Inappropriate cessation of effective agents due to unjustified fear of adverse events may lead to IBD relapse, which when requiring the use of steroids or hospitalisation may inadvertently strain medical resources and increase the risk of COVID‐19 exposure and infection.

4.1. Sulfasalazine and 5‐aminosalicylates (5‐ASAs) {#apt15779-sec-0016}
--------------------------------------------------

Sulfasalazine and the 5‐ASA medications are used as first‐line induction and maintenance treatment for UC. 5‐ASAs have very mild immunosuppressive activity and they are often well tolerated with minimal side effects. There are no reports of these medications being associated with an increased risk of infection and studies of large cohorts evaluating the safety profile of 5‐ASAs do not demonstrate an increased risk of serious or opportunistic infections.[^53^](#apt15779-bib-0053){ref-type="ref"} **Sulfasalazine and 5‐ASA** Treatment with 5‐ASA therapy should continue without concern for increased risk of contracting or developing severe COVID‐19.If a patient is in contact with someone who has COVID‐19 or develops COVID‐19, treatment with 5‐ASA should continue.

4.2. Corticosteroids {#apt15779-sec-0017}
--------------------

Corticosteroids systemically reduce inflammation by turning off multiple inflammatory genes. In patients with COVID‐19, a systemic inflammatory response syndrome can perpetuate lung injury with persistent inflammation resulting in ongoing pulmonary damage even subsequent to viral suppression.[^54^](#apt15779-bib-0054){ref-type="ref"} Corticosteroids have therefore been trialled in the treatment of coronavirus', including COVID‐19.[^54^](#apt15779-bib-0054){ref-type="ref"}, [^55^](#apt15779-bib-0055){ref-type="ref"}, [^56^](#apt15779-bib-0056){ref-type="ref"} However corticosteroids in these infections have no demonstrated benefit; rather, steroids have been shown to increase harm in the management of SARS,[^54^](#apt15779-bib-0054){ref-type="ref"} MERS[^55^](#apt15779-bib-0055){ref-type="ref"} and influenza.[^56^](#apt15779-bib-0056){ref-type="ref"} In a retrospective observational study of 309 patients who were critically ill with MERS, the 159 patients who received corticosteroids were more likely to require mechanical ventilation, vasopressors and renal replacement therapy.[^55^](#apt15779-bib-0055){ref-type="ref"} Furthermore, corticosteroids were not associated with a difference in 90‐day mortality (adjusted odds ratio 0.8, 95% CI: 0.5‐1.1, *P* = 0.12) but were associated with delayed clearance of viral RNA from respiratory tract secretions (adjusted hazard ratio 0.4, 95% CI 0.2‐0.7; *P* = 0.0005).[^55^](#apt15779-bib-0055){ref-type="ref"} In SARS, corticosteroid treatment was of no clinical benefit in regard to infection resolution but was associated with an increased risk of psychosis,[^57^](#apt15779-bib-0057){ref-type="ref"} delayed clearance of viral RNA,[^58^](#apt15779-bib-0058){ref-type="ref"} diabetes[^59^](#apt15779-bib-0059){ref-type="ref"} and avascular necrosis.[^60^](#apt15779-bib-0060){ref-type="ref"} Finally, in a systematic review on corticosteroid treatment in influenza patients, corticosteroids were associated with an increased length of stay in intensive care, an increased rate of secondary bacterial and fungal infections and an increase in mortality compared to those who did not receive corticosteroids.[^56^](#apt15779-bib-0056){ref-type="ref"} Whether this indicates that those already on steroids for management of other medical illnesses are at increased risk of adverse outcomes with COVID‐19 remains uncertain; however, steroids are widely known to increase the risk of opportunistic infections and respiratory infections including influenza, pneumonia and severe infections and are associated with an increased risk of hospitalisation and mortality in IBD patients, particularly at doses of prednisolone or its equivalent ≥20 mg.[^61^](#apt15779-bib-0061){ref-type="ref"}, [^62^](#apt15779-bib-0062){ref-type="ref"}, [^63^](#apt15779-bib-0063){ref-type="ref"}, [^64^](#apt15779-bib-0064){ref-type="ref"} Therefore, due to the possible risks with systemic corticosteroids, IBD patients should taper their systemic corticosteroids to the lowest tolerated dose with complete weaning where possible. Patients should also be advised not to self‐commence systemic corticosteroids to control IBD symptoms unless under the direction of their gastroenterologist. Where possible if patients come into contact with a COVID‐19 patient or develop COVID‐19 symptoms they should also taper corticosteroids.

Data for budesonide and beclomethasone, locally acting corticosteroids with low systemic bioavailability, demonstrate that these medications are associated with significantly fewer side effects when compared to systemic corticosteroids with adverse events similar to placebo.[^65^](#apt15779-bib-0065){ref-type="ref"}, [^66^](#apt15779-bib-0066){ref-type="ref"}, [^67^](#apt15779-bib-0067){ref-type="ref"}, [^68^](#apt15779-bib-0068){ref-type="ref"}, [^69^](#apt15779-bib-0069){ref-type="ref"} **Corticosteroids** Corticosteroids (particularly ≥20 mg prednisolone or its equivalent) are associated with an increased risk of infection; however, it is unclear if treatment with corticosteroids is associated with an increased risk of COVID‐19 infection or complications.Where possible, corticosteroid use should be avoided and rapid tapering should be considered ± switch to budesonide. This must be weighed up against the risk of IBD flare.If a patient requires a course of corticosteroids to treat a flare, consider the use of budesonide or beclomethasone where possible, and in CD, consider exclusive enteral nutrition (EEN) as an alternative induction agent.If a patient is in contact with a person with COVID‐19 or develops COVID‐19, taper corticosteroids ± switch to budesonide or beclomethasone where possible, but consider need for stress‐dose steroids if septic or shocked.

4.3. Immunomodulators {#apt15779-sec-0018}
---------------------

Immunomodulators are commonly used in the management of IBD, as monotherapy or combination therapy, with a view to maintaining remission in isolation or enhancing the pharmacologic profile of the biologics. These agents, previously used predominantly in the chemotherapy and transplant setting, act to alter immune function by causing apoptosis of T cells, integral in host defence against viral pathogens.[^70^](#apt15779-bib-0070){ref-type="ref"} Thiopurines (azathioprine and mercaptopurine) have been associated with an increased risk of serious and opportunistic infections[^70^](#apt15779-bib-0070){ref-type="ref"} and appear to reduce immune response to viruses, with their use being associated with up to a fivefold increased risk of herpes simplex virus lesions and significant worsening of viral warts.[^71^](#apt15779-bib-0071){ref-type="ref"} However there is limited evidence that they increase the risk of either upper respiratory tract infections or pulmonary infections.[^70^](#apt15779-bib-0070){ref-type="ref"}, [^71^](#apt15779-bib-0071){ref-type="ref"} In addition, mercaptopurine has been shown to inhibit one of the proteases essential to viral maturation of MERS‐CoV in vitro, although no further animal‐based models exist to suggest clinical efficacy.[^72^](#apt15779-bib-0072){ref-type="ref"}

Methotrexate has variably been demonstrated to increase the risk of infections in patients with inflammatory diseases. Reassuringly, a recent systematic review reassuringly found that in the nonrheumatoid arthritis inflammatory disease population, there was not an increased risk of infection with methotrexate (1.03, 95% CI0.82‐1.3).[^73^](#apt15779-bib-0073){ref-type="ref"} This applied similarly to respiratory infections specifically.[^74^](#apt15779-bib-0074){ref-type="ref"} **Immunomodulators** No clear evidence of increased risk of lower respiratory tract infections with immunomodulatorsSome evidence that thiopurines impair viral immunity and mixed evidence that that they have some anti‐viral activity.Weigh risks and benefits, but most patients can continue on stable dose. In older patients, those in sustained remission and with co‐morbidities, consider ceasing.Avoid commencing thiopurines or increasing dose: this will allow patients to avoid potential side effects and frequent pathology monitoring.If a patient is in contact with someone with COVID‐19 consider temporarily withholding thiopurines for 2 weeks.If a patient tests positive for SARS‐CoV‐2 and/or develops COVID‐19, consider temporarily withholding thiopurines until patient clears infection.

4.4. Biologics {#apt15779-sec-0019}
--------------

### 4.4.1. TNF antagonists {#apt15779-sec-0020}

Anti‐TNF agents have been shown to increase the risk of upper and lower respiratory tract infections, as well as serious and opportunistic pulmonary infections.[^62^](#apt15779-bib-0062){ref-type="ref"}, [^75^](#apt15779-bib-0075){ref-type="ref"}, [^76^](#apt15779-bib-0076){ref-type="ref"} Compared with anti‐TNF monotherapy, risk of serious infections increases with combination of anti‐TNF and an immunosuppressive agent or most significantly in combination with corticosteroids.[^77^](#apt15779-bib-0077){ref-type="ref"} In a study that did not separate mono---or combination---anti‐TNF therapies, the risk of pneumonia was only slightly increased in patients receiving a TNF antagonist (OR: 1.28, 95% CI \[1.08‐1.52\]).[^62^](#apt15779-bib-0062){ref-type="ref"}

Of note, anti‐TNF therapy has been employed in the management of severe sepsis, with a meta‐analysis demonstrating reduced overall mortality when used in severe sepsis before shock, and improved survival at 30 days in patients with shock or high baseline levels of IL‐6.[^78^](#apt15779-bib-0078){ref-type="ref"} There are no data on the incidence and severity of SARS or COVID‐19 in patients on anti‐TNF medications. Anti‐TNF agents were utilised in the initial phase of the SARs epidemic, although the overall evidence for efficacy is lacking.[^79^](#apt15779-bib-0079){ref-type="ref"}

### 4.4.2. Biologics: non‐TNF antagonists {#apt15779-sec-0021}

The main non‐TNF antagonist biologics for IBD include the anti‐IL12/23 biologic ustekinumab and the anti‐integrin therapy, vedolizumab. Reassuringly, the risk of severe respiratory tract infections, severe infections in general or opportunistic infections does not appear to be increased in long‐term follow‐up studies of ustekinumab in both IBD and psoriasis.[^80^](#apt15779-bib-0080){ref-type="ref"}, [^81^](#apt15779-bib-0081){ref-type="ref"}, [^82^](#apt15779-bib-0082){ref-type="ref"} Similar data have also been reported for vedolizumab.[^83^](#apt15779-bib-0083){ref-type="ref"}, [^84^](#apt15779-bib-0084){ref-type="ref"}, [^85^](#apt15779-bib-0085){ref-type="ref"}, [^86^](#apt15779-bib-0086){ref-type="ref"} There is a theoretical concern of an increased risk of respiratory infections, and hence COVID‐19, with vedolizumab treatment as vedolizumab binds the T‐cell integrin receptor α~4~β~7,~ inhibiting its binding to MADCAM1 present on the small intestinal endothelium and vasculature. These receptors are also expressed in the T cells occupying the nares, although to a far lesser extent when compared to the intestine.[^87^](#apt15779-bib-0087){ref-type="ref"} Reassuringly, a recently conducted network meta‐analysis failed to demonstrate a significant difference in rates of nasopharyngitis between anti‐TNF agents and vedolizumab, and multiple studies on the safety of vedolizumab have demonstrated that there is no increased risk of respiratory, systemic or serious infections in patients on vedolizumab over placebo .[^83^](#apt15779-bib-0083){ref-type="ref"}, [^84^](#apt15779-bib-0084){ref-type="ref"}, [^85^](#apt15779-bib-0085){ref-type="ref"}, [^86^](#apt15779-bib-0086){ref-type="ref"} **Biological therapies** Biological therapies appear relatively safe.If commencing on a new patient, where appropriate consider subcutaneous dosing mechanism to reduce infusion centre burden/health facility contact.Elective switching from infliximab infusions to subcutaneous anti‐TNF formulations is not advised as this may increase the risk of relapse.[^88^](#apt15779-bib-0088){ref-type="ref"}If on combination therapy and patient is in deep remission and/or older, consider withholding/ceasing immunomodulator therapy to reduce infection risk. If possible utilise therapeutic drug monitoring to guide decision.If patient is in contact with someone who has COVID‐19, consider withholding anti‐TNF therapies for 2 weeks. Likely safe to continue other biologics.If patient tests positive for SARS‐CoV‐2 and/or develops COVID‐19, consider withholding biologics until patient clears infection.

4.5. JAK inhibitors {#apt15779-sec-0022}
-------------------

Tofacitinib, an orally active Janus kinase (JAK) inhibitor, is employed in the management of UC, particularly in those patients with disease refractory to biologic agents. Tofacitinib may impair immunity to viral infections and has been shown to increase the risk of herpes zoster (HZ) infection, with 5.6% of UC patients developing HZ on long‐term extension trials.[^89^](#apt15779-bib-0089){ref-type="ref"} However, long‐term follow‐up of patients treated with this agent for rheumatoid arthritis have described rates of URTI (18.8%) and nasopharyngitis (14.6%) comparable to that of anti‐TNFs.[^90^](#apt15779-bib-0090){ref-type="ref"} Serious infection was found to be increased with tofacitinib in the induction trials for UC, but similar across treatment groups including placebo in the maintenance trial.[^91^](#apt15779-bib-0091){ref-type="ref"} Of 4789 patients treated with tofacitinib in phase II, III and LTE studies, 259 patients had serious infections (3.09 events per 100 PY \[95% CI 2.73, 3.49\]), and the most common infection was pneumonia.[^92^](#apt15779-bib-0092){ref-type="ref"} Higher doses of 10 mg twice daily as opposed to 5 mg twice daily, age \>65 years, corticosteroids \>7.5 mg/d and diabetes were also independent factors associated with increased serious infection risk.[^92^](#apt15779-bib-0092){ref-type="ref"}, [^93^](#apt15779-bib-0093){ref-type="ref"} Therefore, patients on tofacitinib should be maintained on the lower 5 mg twice daily dose compared to 10 mg twice daily where possible and weaned off corticosteroids.

Interestingly, baricitinib, a JAK inhibitor used in rheumatoid arthritis, has a potential therapeutic role in the management of SARS‐CoV‐2 through both its anti‐inflammatory action and Numb‐associated kinase (NAK) inhibition. Tofacitinib has no affinity for this particular kinase. NAKs are involved in the function of clathrin, which mediates endocytosis of SARS‐CoV‐2 into cells resulting in infection.[^94^](#apt15779-bib-0094){ref-type="ref"} Due to the anti‐inflammatory effects of the JAK inhibitors, it has also been speculated that they may be able to combat the elevated levels of cytokines observed in COVID‐19 which may potentially further decrease the severity of the infection.[^94^](#apt15779-bib-0094){ref-type="ref"} **JAK inhibitors** JAK inhibitors may impair viral immunity.Use lowest effective dose to maintain remission: Where possible maintain patients on 5 mg twice daily as opposed to 10 mg twice daily.Avoid commencing tofacitinib during pandemic unless there are no other alternatives. This will allow patients to avoid potential side effects and frequent pathology monitoring.If a patient is in contact with someone with COVID‐19, consider temporarily withholding tofacitinib for 2 weeks.If a patient tests positive for SARS‐CoV‐2 and/or develops COVID‐19, consider withholding tofacitinib until patient clears the infection.

4.6. Recommencement of medications following COVID‐19 infection {#apt15779-sec-0023}
---------------------------------------------------------------

If a patient is exposed to or gets infected with COVID‐19, the withholding of immunosuppressive medications should be considered where possible. Patients exposed to COVID‐19 will usually display symptoms of COVID‐19 within 14 days and therefore if they remain asymptomatic, recommencement of these medications can occur at this time point. If a patient develops COVID‐19 and has held/delayed their IBD medication, recommencement of medication can occur once the infection has been cleared.

To clear a patient of COVID‐19: Where testing is available: patients can be cleared of COVID‐19 if they have clinically recovered and have two negative nasopharyngeal swabs at 24 hour intervals at least 8 days after symptom onset.[^95^](#apt15779-bib-0095){ref-type="ref"}Where testing capacity is limited: due to potential prolonged shedding, guidelines suggest an immunocompromised patient should wait at LEAST 14 days after symptom onset (as opposed to 8 days in non‐immunocompromised patients) and be cleared if there is clinical improvement in symptoms and complete resolution of fever for at LEAST 3 days.[^95^](#apt15779-bib-0095){ref-type="ref"}

It is important to note that many IBD medications may take months to be eliminated from the body so the utility of withholding these medications in the short term is likely to be limited. (See Table [3](#apt15779-tbl-0003){ref-type="table"}).

###### 

Half‐life elimination of IBD medications

+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Drug                                          | Half‐life and time to reach therapeutic effect                                                                                                                                                                | Elimination half‐life (Most drugs considered to have negligible effect after four‐to‐five half‐lives)                             | How long the immunosuppression lasts                                                                                                                                                                                                                                        |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | 50% drug eliminated after one elimination half‐lives                                                                                                                                                                                                                        |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | 75% drug eliminated after two elimination half‐lives                                                                                                                                                                                                                        |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | 99% drug eliminated after seven elimination half‐lives                                                                                                                                                                                                                      |
+===============================================+===============================================================================================================================================================================================================+===================================================================================================================================+=============================================================================================================================================================================================================================================================================+
| Thiopurines (Azathioprine and Mercaptopurine) | *t* ~1/2~:6‐TGN and 6‐MMP in RBC = 5 days[^124^](#apt15779-bib-0124){ref-type="ref"}                                                                                                                          | 6‐TGN in RBC: 6.8 days \[IQR 5.9‐8.4 days\][^126^](#apt15779-bib-0126){ref-type="ref"}, [^a^](#apt15779-note-0004){ref-type="fn"} | 75% of 6‐TGN eliminated after 10‐14 days and expected to be negligible by day 40.[^126^](#apt15779-bib-0126){ref-type="ref"}                                                                                                                                                |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               | Steady state: 6‐TGN and 6‐MMP = 4 weeks in RBC[^124^](#apt15779-bib-0124){ref-type="ref"}                                                                                                                     |                                                                                                                                   | Immune reconstitution occurs quickly after thiopurine cessation, if the antigen was not encountered whilst on the thiopurine therapy.[^126^](#apt15779-bib-0126){ref-type="ref"}                                                                                            |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               | Median time to clinical response: 4.5 months[^125^](#apt15779-bib-0125){ref-type="ref"}                                                                                                                       |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Adalimumab                                    | The subcutaneous injection has a bioavailability of 64% and peak drug concentration at day 5 following injection[^127^](#apt15779-bib-0127){ref-type="ref"}                                                   | 17.8‐23.9 days (in RA population)[^128^](#apt15779-bib-0128){ref-type="ref"}                                                      | 75% eliminated after approximately 40 days                                                                                                                                                                                                                                  |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               | Clearance of 0.33L/day[^13^](#apt15779-bib-0013){ref-type="ref"}                                                                  |                                                                                                                                                                                                                                                                             |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Infliximab                                    | IV infusion 8‐9.5 days                                                                                                                                                                                        | 7‐12 days [^129^](#apt15779-bib-0129){ref-type="ref"}, [^130^](#apt15779-bib-0130){ref-type="ref"}                                | 75% eliminated after 2‐3 weeks                                                                                                                                                                                                                                              |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | Low volume of distribution (3‐6L/kg) and very low systemic clearance of 11‐15ml/hr, mean infliximab is predominantly in the intravascular space for 12‐17 days prior to elimination[^129^](#apt15779-bib-0129){ref-type="ref"}, [^130^](#apt15779-bib-0130){ref-type="ref"} |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | Low albumin and higher body weight will speed up elimination[^131^](#apt15779-bib-0131){ref-type="ref"}                                                                                                                                                                     |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Tofacitinib                                   | 3‐3.8 hours                                                                                                                                                                                                   | 3 hours                                                                                                                           | After a single dose, 95% is expected to be eliminated within 24 hours.                                                                                                                                                                                                      |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | Pharmacodynamic effects generally reversible in 14 days after discontinuation                                                                                                                                                                                               |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Methotrexate                                  | Methotrexate in serum has a half‐life of 6 hours but is converted quickly to methotrexate polyglutamate which is stored for much longer in liver and erythrocytes.[^132^](#apt15779-bib-0132){ref-type="ref"} | 3‐10 hours (for methotrexate, not activity)                                                                                       | 75% of methotrexate eliminated by within 24 hours but effect continues through active metabolites.                                                                                                                                                                          |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Ustekinumab                                   | First dose given IV to reach peak concentration                                                                                                                                                               | 19 days                                                                                                                           | Eliminated at 0.19 L/day (IBD)                                                                                                                                                                                                                                              |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | 75% eliminated by 38 days                                                                                                                                                                                                                                                   |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Golimumab                                     | 2‐2.3 days (RA Populations) [^128^](#apt15779-bib-0128){ref-type="ref"}                                                                                                                                       | 14 days                                                                                                                           | Clearance 7.6 mL/kg/kg                                                                                                                                                                                                                                                      |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | 75% eliminated by approx. 30 days                                                                                                                                                                                                                                           |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| Vedolizumab                                   | Although given intravenously, clinical effect can takes weeks                                                                                                                                                 | 25 days                                                                                                                           | Cleared at 0.157 L/day                                                                                                                                                                                                                                                      |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   |                                                                                                                                                                                                                                                                             |
|                                               |                                                                                                                                                                                                               |                                                                                                                                   | 75% eliminated by 50 days                                                                                                                                                                                                                                                   |
+-----------------------------------------------+---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------+-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+

Low numbers, n = 9 with missing data.[^126^](#apt15779-bib-0126){ref-type="ref"}
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5. NONPHARMACOLOGICAL RECOMMENDATIONS {#apt15779-sec-0024}
=====================================

The response to COVID‐19 is rapidly evolving and gastroenterologists should regularly review local, institutional and international recommendations. Despite limited data, patients with IBD are theoretically at increased risk of COVID‐19 due to proximity to medical facilities and immunosuppression. There are therefore several recommendations that clinics and patients can implement to reduce risks. *Optimise health and treat malnutrition:* Nutrition should be optimised as malnutrition can disrupt the innate immune response, including complement and mucosal secretory antibody formation, and is associated with increased infection risk in IBD patients.[^96^](#apt15779-bib-0096){ref-type="ref"} Smoking has been associated with worse outcomes and increased mortality in COVID‐19[^17^](#apt15779-bib-0017){ref-type="ref"} and therefore patients should be encouraged to quit smoking.*Immunisation:* Immunisation of patients should be strongly encouraged to reduce preventable co‐infection with other viruses: Patients should receive pneumococcus (PCV13 and PPSV 23) and influenza (quadrivalent inactivated vaccine) vaccination.*Reduce transmission:* SARS‐CoV‐2 undergoes human‐to‐human transmission and strategies to reduce transmission should be instigated in populations at risk.[^28^](#apt15779-bib-0028){ref-type="ref"} Patients should wash hands with soap and water for 20 seconds or use an alcohol rub, practice social distancing by working from home, standing 2 m apart from people, avoid touching nose, eyes and mouth and avoiding non‐essential travel. [^97^](#apt15779-bib-0097){ref-type="ref"}, [^98^](#apt15779-bib-0098){ref-type="ref"}*Avoid healthcare facilities:* A large proportion of healthcare workers have been infected with SARS‐CoV‐2. Hence, it must be anticipated that super spreading within hospitals may occur.[^28^](#apt15779-bib-0028){ref-type="ref"} Therefore, patients should preferably avoid hospitals and medical facilities. Suitable patients should have appointments via telehealth allowing for reduced exposure of patients and staff alike to COVID‐19.[^99^](#apt15779-bib-0099){ref-type="ref"} Doctors should attempt to limit non‐urgent pathology requests and avoid commencing thiopurines or tofacitinib that require frequent blood monitoring early on. Finally, elective surgery and endoscopy should be postponed. Only urgent endoscopic procedures should occur and if patients require a procedure they should have prior screening for COVID‐19 if symptomatic. In addition, to limit pharmacy visits and travel on public transport, prescriptions can be changed to a 3‐month supply or patients can arrange to have medications delivered by post depending on what is available in their local area.*Infusion centre management:*To reduce the risk of transmission within the infusion centre, patients who are presenting for infusions should be contacted 1‐2 days prior to determine their risk of COVID‐19. This should include screening for COVID‐19 symptoms, confirming no direct contact with a confirmed COVID‐19 case and asking about flu‐like symptoms. If they have any risk factor, the infusion should be delayed. On attendance, patients should be re‐screened for symptoms and have their temperature checked. Alternate entry points for infusion patients to avoid contact with hospitalised patients should be arranged or where possible the infusion centre can be moved to a 'clean' COVID‐19 free area. In addition, social distancing between patients chairs should occur and a single nurse per patient arranged to prevent infection spread. Finally, where possible, infliximab infusions should be converted to a 30‐minute protocol where safe to do so to limit the duration patients are in the infusion centre.[^100^](#apt15779-bib-0100){ref-type="ref"}

6. PHARMACOLOGICAL MANAGEMENT OF COVID‐19 IN THE IBD PATIENT {#apt15779-sec-0025}
============================================================

Although there does not appear to be an increased risk of COVID‐19 in patients with IBD, when an IBD patient does develop COVID‐19, there are no therapeutic options approved for the treatment of coronaviruses. Management of COVID‐19 predominantly focuses on supportive care and treating secondary complications.

The highly pathogenic nature of COVID‐19 and the need to reduce burden on the health care systems worldwide has encouraged clinicians to examine all possible treatment options. WHO has created a master protocol for a multicentre, adaptive, randomised, double blind placebo controlled trial of the safety and efficacy of investigative therapies for the treatment of COVID‐19.[^101^](#apt15779-bib-0101){ref-type="ref"} There are many drug trials currently occurring. Evidence behind some of these trials is discussed and possible drug interactions with IBD medications and the most commonly cited experimental COVID‐19 therapies are summarised in Table [4](#apt15779-tbl-0004){ref-type="table"}. Where interactions exist, it is possible for patients to cease their IBD medications and continue on trial medications.

###### 

COVID‐19 experimental treatments

+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| COVID‐19 treatments                                                                                 | **Trials**                                                                             | **Interaction potential**                                                                                                                                                                                                           |
+=====================================================================================================+========================================================================================+=====================================================================================================================================================================================================================================+
| **Remdesivir**                                                                                      | ClinicalTrials.gov Identifier:                                                         | [Substrate of]{.ul}: CYP2C8, CYP2D6, CYP3A4, transporters OATP1B1 and Pgp ‐***Drugs that are strong inducers will decrease remdesivir effect***                                                                                     |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| **(GS‐5734)**                                                                                       | NCT04292730                                                                            | [Inhibits]{.ul}: CYP3A4, OATP1B1/3, BSEP, MRP4 and NTCP ‐*unlikely clinically significant*                                                                                                                                          |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Adults ≥40 kg: Daily IV dose over 30 min. Day 1: 200 mg                                             | NCT04302766                                                                            | [Induces]{.ul}: CYP1A2 and CYP2B6 ‐*unlikely clinically significant*                                                                                                                                                                |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Day 2‐10: 100 mg                                                                                    | NCT04292899                                                                            | *All in vitro data*                                                                                                                                                                                                                 |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Paed \<40 kg: Daily IV dose over 30 min.                                                            |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Day 1: 5 mg/kg                                                                                      |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Day 2‐10: 2.5 mg/kg                                                                                 |                                                                                        |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Lopinavir/ Ritonavir (Kaltera) (400 mg/100 mg)**                                                  | ClinicalTrials.gov Identifier:                                                         | **Ritonavir/lopinavir:**                                                                                                                                                                                                            |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| 400mg/100mg twice daily for 14 days                                                                 | NCT04276688                                                                            | Lopinovir extensively metabolised by CYP3A                                                                                                                                                                                          |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| ![](APT-9999-na-g004.jpg "image")                                                                   | Chinese Clinical Trials Registry ID:                                                   | [Inhibitor of:]{.ul} CYP3A4 (potent\*), P‐gp, BCPR, OATP1B1 ‐***can increase concentration of drugs metabolised or substrates of these pathways***                                                                                  |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| ![](APT-9999-na-g005.jpg "image")                                                                   | ChiCTR2000029539                                                                       | [Inducer of]{.ul}: CYP2C9, CYP2C19, glucuronidation                                                                                                                                                                                 |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Crushing tablet ↓ absorption ≅ 45%^133^. Use oral liquid (42.4% alcohol and 15.3% propylene glycol) | EU Clinical Trials Register ID:                                                        | Can prolong PR interval.                                                                                                                                                                                                            |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Use compatible feeding tubes (PVC or silicone) Avoid metronidazole and disulfiram                   | 2020‐000936‐23                                                                         | Rare reports of 2^nd^ and 3^rd^ degree atrioventricular block in patients with underlying risk factors                                                                                                                              |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Absorbed in jejunum: NG ok; NJ may ↓ effect                                                         |                                                                                        |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Chloroquine/Hydroxychloroquine**                                                                  | ClinicalTrials.gov Identifier:                                                         | [Metabolised by]{.ul}: CYP2C8, CYP3A4, CYP2D6                                                                                                                                                                                       |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| 200 mg three times a day for 10 days                                                                | NCT04261517                                                                            | [Inhibited by:]{.ul} CYP2D6 and P‐gp                                                                                                                                                                                                |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| ![](APT-9999-na-g006.jpg "image")                                                                   | Chinese Clinical Trials Registry ID:                                                   | Can prolong QTc interval, consider ECG monitoring where appropriate                                                                                                                                                                 |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     | ChiCTR2000029609                                                                       |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Interferon beta**                                                                                 | ClinicalTrials.gov Identifier:                                                         | Interferons have been reported to reduce CYP450 drug metabolism ‐care with narrow therapeutic index drugs dependent on CYP450 clearance                                                                                             |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     | <https://clinicaltrials.gov/ct2/show/NCT04276688?recrs=a&cond=COVID-19&draw=2&rank=47> |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Ribavirin**                                                                                       | ClinicalTrials.gov Identifier:                                                         | Not metabolised by CYP450 unlikely to contribute to CYP interactions.                                                                                                                                                               |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| ![](APT-9999-na-g004.jpg "image")                                                                   | <https://clinicaltrials.gov/ct2/show/NCT04276688?recrs=a&cond=COVID-19&draw=2&rank=47> | Inhibits inosine monophosphate dehydrogenase:                                                                                                                                                                                       |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Do not crush --known teratogen.                                                                     |                                                                                        | Can interfere with azathioprine metabolism possibly leading to accumulation of 6‐methylthioinosine monophosphate (6‐MTIMP), which has been associated with myelotoxicity                                                            |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Contact hospital pharmacy for solution compounded from capsules or (SAS) product availability       |                                                                                        |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Favipiravir**                                                                                     | Chinese Clinical Trials Registry ID:                                                   | [Metabolised by]{.ul}: Nicotinamide adenine dinucleotide phosphate (NADPH) independent and dependent enzymes.                                                                                                                       |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| ![](APT-9999-na-g006.jpg "image")                                                                   | ChiCTR2000029600                                                                       | [Inhibits:]{.ul}                                                                                                                                                                                                                    |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     | favipiravir plus interferon‐α                                                          | CYP2C8 *(strong)*                                                                                                                                                                                                                   |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     | ChiCTR2000029544                                                                       | OAT1, OAT3 (mod)                                                                                                                                                                                                                    |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     | favipiravir plus baloxavir marboxil                                                    | CYP1A2*(weak)*, CYP2C9*(weak)*, CYP2C19*(weak)*, CYP2CD6*(weak)*, CYP2E1*(weak)*, CYP3A4*(weak)*                                                                                                                                    |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     |                                                                                        | Low risk QT prolongation                                                                                                                                                                                                            |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Atazanavir**                                                                                      |                                                                                        | [Metabolised by]{.ul}: CYP3A4 (extensively)                                                                                                                                                                                         |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| ![](APT-9999-na-g007.jpg "image")                                                                   |                                                                                        | [Inhibits:]{.ul} CYP3A4, UGT1A1, OATP1B1 (strong), CYP2C8 (weak)                                                                                                                                                                    |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Requires pH \<4. Avoid antacids 2 h before and 1 hour after.                                        |                                                                                        | Absorption depends on low pH; drugs increasing pH will decrease atazanavir concentration                                                                                                                                            |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Food ↑ bioavailability                                                                              |                                                                                        | Dose related prolongation in PR interval. Care with drugs increasing QT interval or in patients with pre‐existing risk factors.                                                                                                     |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Absorbed in jejunum: NG ok; NJ may ↓ effect                                                         |                                                                                        |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Nitazoxanide (prodrug)**                                                                          |                                                                                        | Nil effects on CYP450 enzymes                                                                                                                                                                                                       |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| **(active metabolite: tizoxanide)**                                                                 |                                                                                        | Tizoxanide highly protein bound (\>99.9%) ‐will compete for binding sites; monitor drugs highly protein bound with a narrow therapeutic index (ie warfarin)                                                                         |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| **May be dispersible or crushed-- check brand**                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
| Take with food ‐ increases bioavailability by 50%.                                                  |                                                                                        |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+
| **Tocilizumab (IL‐6 monoclonal antibody)**                                                          | ClinicalTrials.gov Identifier:                                                         | Nil significant drug interactions.                                                                                                                                                                                                  |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     | NCT04310228                                                                            | COVID‐19 increases IL‐6 expression. Tocilizumab reduces IL‐6 expression. IL‐6 increases CYP3A4, CYP26C19, CYP2C9, CYP1A2. When tocilizumab is used to treat COVID‐19, the effect on drugs effected by these CYP enzymes is unknown. |
|                                                                                                     |                                                                                        |                                                                                                                                                                                                                                     |
|                                                                                                     | NCT04306705                                                                            |                                                                                                                                                                                                                                     |
+-----------------------------------------------------------------------------------------------------+----------------------------------------------------------------------------------------+-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+

![](APT-9999-na-g006.jpg "image") Can be crushed; ![](APT-9999-na-g007.jpg "image") Can open capsule; ![](APT-9999-na-g004.jpg "image") Do not crush; ![](APT-9999-na-g005.jpg "image") Liquid product available.
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###### 

Interactions with IBD medications

+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| COVID‐19 treatments                                                                                                                       | Interactions with IBD treatments                                                                                                                                                                                                                             |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+===========================================================================================================================================+==============================================================================================================================================================================================================================================================+===============================================================================+=================================================================================+=========================================================================+=================================================================================+==================================================================================================+===================================+===================================+
| **Remdesivir**                                                                                                                            | ![](APT-9999-na-g001.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g001.jpg "image")                                             | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                       | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| **(GS‐5734)**                                                                                                                             |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Adults ≥40 kg: Daily IV dose over 30 min. Day 1: 200 mg                                                                                   |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Day 2‐10: 100 mg                                                                                                                          |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Paed \<40 kg: Daily IV dose over 30min.                                                                                                   |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Day 1: 5 mg/kg                                                                                                                            |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Day 2‐10: 2.5 mg/kg                                                                                                                       |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Lopinavir/Ritonavir (Kaltera) (400 mg/100 mg)**                                                                                         | ![](APT-9999-na-g002.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g001.jpg "image")                                             | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g002.jpg "image")                                       | ![](APT-9999-na-g002.jpg "image")                                               | ![](APT-9999-na-g003.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| 400 mg/100 mg twice daily for 14 days                                                                                                     | ↑ **Methylprednisolone:** Consider 50% dose reduction [^124^](#apt15779-bib-0124){ref-type="ref"}.                                                                                                                                                           |                                                                               |                                                                                 | ↑ Tacrolimus levels: perform levels, consider clinical need and cease   | ↑ Ciclosporin levels: monitor levels, consider clinical need and dose reduction | ↑Tofacitinib                                                                                     |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| ![](APT-9999-na-g004.jpg "image")                                                                                                         | ↑ **Prednisolone:**                                                                                                                                                                                                                                          |                                                                               |                                                                                 | ↑ QT prolongation risk-- consider baseline and follow up ECG            |                                                                                 | consider clinical need and cease. If necessary, use lowest dose tofacitinib possible             |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| ![](APT-9999-na-g005.jpg "image")                                                                                                         | ↓ plasma cortisol (level if appropriate)                                                                                                                                                                                                                     |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Crushing tablet ↓ absorption ≅ 45%[^133^](#apt15779-bib-0133){ref-type="ref"}. Use oral liquid (42.4% alcohol and 15.3% propylene glycol) | ↑ **Budesonide:**                                                                                                                                                                                                                                            |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Use compatible feeding tubes (PVC or silicone) Avoid metronidazole and disulfiram                                                         | 10‐20% absorbed[^134^](#apt15779-bib-0134){ref-type="ref"}. AUC may ↑ 6.5 fold [^24^](#apt15779-bib-0024){ref-type="ref"} Consider changing steroid agent or taking budesonide an hour before lopinavir/ritonavir[^124^](#apt15779-bib-0124){ref-type="ref"} |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Absorbed in jejunum: NG ok; NJ may ↓ effect                                                                                               | ↑**Beclomethasone:**                                                                                                                                                                                                                                         |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           | Despite low bioavailability, increased absorption may occur, monitor for effect[^69^](#apt15779-bib-0069){ref-type="ref"}                                                                                                                                    |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Chloroquine**                                                                                                                           | ![](APT-9999-na-g001.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g002.jpg "image")                                             | ![](APT-9999-na-g002.jpg "image")                                               | ![](APT-9999-na-g002.jpg "image")                                       | ![](APT-9999-na-g002.jpg "image")                                               | ![](APT-9999-na-g002.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| **/ Hydroxychloroquine**                                                                                                                  |                                                                                                                                                                                                                                                              | ↑                                                                             | ↑                                                                               | ↑ risk of QT‐interval prolongation. consider baseline and follow up ECG | ↑ ciclosporin levels, perform levels if appropriate                             | May ↑ tofacitinib, clinical significance unknown.                                                |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| 200 mg three times a day for 10 days                                                                                                      |                                                                                                                                                                                                                                                              | myelosuppression risk. Recommend ceasing thiopurine in acute severe infection | myelosuppression risk. Recommend ceasing methotrexate in acute severe infection |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| ![](APT-9999-na-g006.jpg "image")                                                                                                         |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Interferon beta**                                                                                                                       | ![](APT-9999-na-g002.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g001.jpg "image")                                             | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                       | ![](APT-9999-na-g002.jpg "image")                                               | ![](APT-9999-na-g002.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           | May ↑ corticosteroid levels, clinical significance unknown, monitor.                                                                                                                                                                                         |                                                                               |                                                                                 |                                                                         | May ↑ ciclosporin levels, clinical significance unknown, monitor levels         | May ↑ tofacitinib, clinical significance unknown, monitor. Consider lower dose where appropriate |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Ribavirin**                                                                                                                             | ![](APT-9999-na-g001.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g003.jpg "image")                                             | ![](APT-9999-na-g003.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                       | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| ![](APT-9999-na-g004.jpg "image")                                                                                                         |                                                                                                                                                                                                                                                              | ↑ risk of thiopurine induced myelosuppression                                 | ↑ risk myelosuppression                                                         |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Do not crush --known teratogen.                                                                                                           |                                                                                                                                                                                                                                                              | Cease thiopurine                                                              | Cease methotrexate                                                              |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Contact hospital pharmacy for solution compounded from capsules or (SAS) product availability                                             |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Favipiravir**                                                                                                                           | ![](APT-9999-na-g001.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g001.jpg "image")                                             | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                       | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| ![](APT-9999-na-g006.jpg "image")                                                                                                         |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Atazanavir**                                                                                                                            | ![](APT-9999-na-g002.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g001.jpg "image")                                             | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                       | ![](APT-9999-na-g003.jpg "image")                                               | ![](APT-9999-na-g003.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| ![](APT-9999-na-g007.jpg "image")                                                                                                         | ↑ **Methylprednisolone:** Consider 50% dose reduction [^124^](#apt15779-bib-0124){ref-type="ref"}.                                                                                                                                                           |                                                                               |                                                                                 |                                                                         | ↑ ciclosporin and ↑ atazanavir.                                                 | ↑ tofacitinib, recommend ceasing tofacitinib                                                     |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Requires pH \<4. Avoid antacids 2 hours before and 1 hour after.                                                                          | ↑ **Prednisolone:**                                                                                                                                                                                                                                          |                                                                               |                                                                                 |                                                                         | Do not co‐administer.                                                           |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Food ↑ bioavailability                                                                                                                    | ↓ plasma cortisol (level if appropriate)                                                                                                                                                                                                                     |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Absorbed in jejunum: NG ok; NJ may ↓ effect                                                                                               | ↑ **Budesonide:**                                                                                                                                                                                                                                            |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           | 10‐20% absorbed[^134^](#apt15779-bib-0134){ref-type="ref"}. AUC may ↑ 6.5 fold ^24^ Consider changing steroid agent or taking budesonide an hour before lopinavir/ritonavir[^124^](#apt15779-bib-0124){ref-type="ref"}                                       |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           | ↑**Beclomethasone:**                                                                                                                                                                                                                                         |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           | Despite low bioavailability, increased absorption may occur, monitor for effect[^69^](#apt15779-bib-0069){ref-type="ref"}                                                                                                                                    |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Nitazoxanide (prodrug)**                                                                                                                | ![](APT-9999-na-g001.jpg "image")                                                                                                                                                                                                                            | ![](APT-9999-na-g001.jpg "image")                                             | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                       | ![](APT-9999-na-g001.jpg "image")                                               | ![](APT-9999-na-g001.jpg "image")                                                                | ![](APT-9999-na-g001.jpg "image") | ![](APT-9999-na-g001.jpg "image") |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| **(active metabolite: tizoxanide)**                                                                                                       |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| **May be dispersible or crushed-- check brand**                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
|                                                                                                                                           |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
| Take with food ‐ increases bioavailability by 50%.                                                                                        |                                                                                                                                                                                                                                                              |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+
| **Tocilizumab (IL‐6 monoclonal antibody)**                                                                                                | ![](APT-9999-na-g001.jpg "image")                                                                                                                                                                                                                            |                                                                               |                                                                                 |                                                                         |                                                                                 |                                                                                                  |                                   |                                   |
+-------------------------------------------------------------------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------+-------------------------------------------------------------------------------+---------------------------------------------------------------------------------+-------------------------------------------------------------------------+---------------------------------------------------------------------------------+--------------------------------------------------------------------------------------------------+-----------------------------------+-----------------------------------+

![](APT-9999-na-g006.jpg "image") Can be crushed; ![](APT-9999-na-g007.jpg "image") Can open capsule; ![](APT-9999-na-g004.jpg "image") Do not crush; ![](APT-9999-na-g005.jpg "image") Liquid product available; No clinically significant interaction expected; ![](APT-9999-na-g002.jpg "image") Interaction, monitor and dose adjust as required; ![](APT-9999-na-g003.jpg "image") Do not administer due to interaction and clinical setting
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6.1. Remdesivir (GS‐5734) {#apt15779-sec-0026}
-------------------------

Remdesivir is a prodrug of the adenosine nucleotide analogue GS‐441524 that incorporates into nascent viral RNA chains, inhibiting virus infection in a human cell line (human liver cancer Huh 7 cells).[^102^](#apt15779-bib-0102){ref-type="ref"}, [^103^](#apt15779-bib-0103){ref-type="ref"} It appears to be effective against RNA viruses SARS, MERS and Ebola.[^103^](#apt15779-bib-0103){ref-type="ref"} In MERS‐CoV mouse models, it has been found to reduce the virus titre and improve lung tissue damage.[^104^](#apt15779-bib-0104){ref-type="ref"} There are currently multiple phase III studies of remdesivir in COVID‐19 patients.

6.2. Lopinavir/ritonavir (Kaltera; 400mg/100mg) {#apt15779-sec-0027}
-----------------------------------------------

Lopinavir/ritonavir combines two protease inhibitors, the latter used to pharmacokinetically 'boost' lopinavir concentrations and prolong the effect through CYP3A4 inhibition.[^104^](#apt15779-bib-0104){ref-type="ref"} Licensed as an HIV treatment, in vitro and animal model use in SARS and MERS‐CoV resulted in a lower risk of ARDS, lower viral load in lung and extrapulmonary tissue and reduced mortality.[^104^](#apt15779-bib-0104){ref-type="ref"}, [^105^](#apt15779-bib-0105){ref-type="ref"}, [^106^](#apt15779-bib-0106){ref-type="ref"} Results from a recent human trial in China did not demonstrate a statistically significant improvement in time to discharge or clinical improvement. However, treatment was commenced late in the diseases course and only in patients who had developed very severe disease.[^107^](#apt15779-bib-0107){ref-type="ref"} Further trials are needed to determine the utility of this medication regime. Importantly lopinavir/ritonavir inhibits the metabolism of corticosteroids, tacrolimus, ciclosporin and tofacitinib which may lead to toxicity (Table [4](#apt15779-tbl-0004){ref-type="table"}).

6.3. Chloroquine or hydroxychloroquine {#apt15779-sec-0028}
--------------------------------------

Chloroquine is a widely used anti‐malarial and autoimmune disease drug. It has a broad spectrum anti‐viral action that is exerted on SARS‐CoV by inhibiting the pre‐entry point of the viral cycle by interfering with viral binding to cell surface, increasing endosomal pH required for virus/cell fusion and interfering with the glycosylation of cell surface receptors (ACE 2).[^108^](#apt15779-bib-0108){ref-type="ref"} It also has immunomodulator properties against many cytokines (IL‐1b, IL‐1, IL‐6, IL‐12, TNF‐a, INF‐a, IFNb, IFNy,) which may enhance its anti‐viral effect and reduce COVID‐19 complications synergistically.[^108^](#apt15779-bib-0108){ref-type="ref"}

Compared to controls, chloroquine had a superior effect in 100 patients in China infected with COVID‐19 in terms of a reduction in exacerbation of pneumonia, duration of symptoms and delay in viral clearance.[^109^](#apt15779-bib-0109){ref-type="ref"} Chloroquine is not accessible in Australia and it has been suggested that hydroxychloroquine could be an effective alternative given that it is an identical molecule to chloroquine apart from the addition of a hydroxyl group. [^108^](#apt15779-bib-0108){ref-type="ref"}, [^110^](#apt15779-bib-0110){ref-type="ref"} In a French study, 20 COVID‐19 positive patients (\>12 years of age) received hydroxychloroquine 200 mg three times a day for 10 days after a mean of 4 ± 2.6 days from the onset of symptoms. At day 6, virological clearance was 57% in those receiving hydroxychloroquine compared with 12.5% in the control group (*P* = .001). In those who also received azithromycin, virological clearance was 100%.[^111^](#apt15779-bib-0111){ref-type="ref"} A limitation of this study was the exclusion of patients who discontinued treatment, including three patients who were transferred to ICU. Furthermore, the combination of azithromycin and hydroxychloroquine should be considered with caution given additive potential of QT prolongation. More evidence is required before this treatment can be recommended.

6.4. Favipiravir (T‐705) {#apt15779-sec-0029}
------------------------

Favipiravir, a guanine analogue, effectively inhibits the RNA‐dependent polymerase of RNA viruses. This anti‐viral effect has efficacy on influenza (approved use), Ebola, yellow fever, chikungunya, norovirus and enterovirus. Activity against COVID‐19 has been reported.[^112^](#apt15779-bib-0112){ref-type="ref"} It is currently being tested in Japan and has no significant drug interactions. In a recent study it has been reported to improve clinical recovery rates at day 7 when compared to arbidol, a flu medication (71% vs. 56%) but there was no difference in auxiliary oxygen or non‐invasive ventilation requirements.[^113^](#apt15779-bib-0113){ref-type="ref"}

6.5. Alternative therapies {#apt15779-sec-0030}
--------------------------

Finally, of note as of 12 March 2020, 379 trials for COVID‐19 had been listed on the Chinese Clinical trials Registry; by 15 March 2020 this increased to 420.[^114^](#apt15779-bib-0114){ref-type="ref"} (Table [S1](#apt15779-sup-0001){ref-type="supplementary-material"}). Of these trials, 122 (29%) involved the examination of Chinese medicines for the treatment of COVID‐19. As clinicians we need to be aware of the information available to patients seeking 'natural' alternative therapies and in the absence of clinical evidence, care should be taken when making such suggestions to alleviate panic and inappropriate prescribing.

7. SUMMARY {#apt15779-sec-0031}
==========

IBD patients present a unique challenge in the setting of the current COVID‐19 pandemic. Of concern is that, at least theoretically, many medications used to treat IBD may result in a degree of immunosuppression and this may lead to an increased risk of infection with SARS‐CoV‐2 and complications arising from COVID‐19. Despite this, global registries and reports are reassuring and there does not appear to be a signal that IBD patients are at greater risk or severe COVID‐19 compared to the general population. These guidelines summarise the treatment approach to IBD patients in the current climate and emphasises the importance of avoiding corticosteroids and maintaining remission by encouraging compliance with patients' usual maintenance medications. If an IBD patient does develop COVID‐19, immunosuppressive medications should be withheld where possible until infection resolution and if a medication trial is being considered and patients remain on IBD medications, interactions with current IBD medications should be evaluated.
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